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In the title compound, Ci 6 H 12 FN0 3 , the dihedral angle 
between the benzene ring and the plane of the indole ring 
system is 71.60 (6)°. In the crystal, molecules stack along the b 
axis through tt-tt interactions between the adjacent indole-2,3- 
dione units with a centroid-centroid distance of 3.649 (3) A. 
Intermolecular C— H- ■ 0=C and C— H- ■ -it interactions 
further stabilize the structure, forming a three-dimensional 
framework. 

Related literature 

For background to the use of 5-fluoroindoline-2,3-dione and 
its analogues as anti-tumour agents, see: Uddin et al. (2007); 
Penthala et al. (2010). For a related structure, see: Wu et al. 
(2011). 




Orthorhombic, Pbca 
a = 17.779 (4) A 
b = 7.1575 (14) A 
c = 21.306 (4) A 
V = 2711.3 (9) A 3 

Data collection 

Bruker APEXII CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2007) 
r mi „ = 0.641, r maI = 0.746 

Refinement 

R[F 2 > 2a(F 2 )] = 0.049 

wR(F 2 ) = 0.136 

S = 1.01 

3202 reflections 



Mo Ka radiation 
/x = 0.11 mm~' 
T = 296 K 

0.40 x 0.30 x 0.20 mm 



25325 measured reflections 
3202 independent reflections 
1604 reflections with I > 2a(l) 
R !n , = 0.100 



190 parameters 

H-atom parameters constrained 
Ap max = 0.16 e A~ 3 
AAni„ = -0-15 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 

Cgl is the centroid of the C1-C6 benzene ring. 



D-H-A 




D-H 


H--A 


D- ■ A 


D-H-A 


C15-H15A- 


• CgV 


0.93 


3.03 


3.812 (2) 


142 


C14— H14A- 


• 02" 


0.93 


2.49 


3.345 (2) 


153 



Symmetry codes: (i) — x + |, y — \, z; (ii) x — |, — y + \, — z + 1. 

Data collection: APEX2 (Bruker, 2007); cell refinement: APEX2 
and SAINT (Bruker, 2007); data reduction: SAINT; program(s) used 
to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL and P EATON (Spek, 2009). 

The authors are grateful to the National Science Founda- 
tion Committee (project No. 20972099) for financial support. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: SJ5156). 
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Experimental 

Crystal data 
C 16 H 12 FN0 3 



M r = 285.27 
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5-Fluoro-l-(4-methoxybenzyl)indoline-2,3-dione 

W. Wu, H. Lin, C.-Q. Wan and S.-L. Cao 

Comment 

The derivatives of 5-fluoroindoline-2,3-dione and its analogues are widely used as anti-tumor compounds (Uddin et al, 
2007; Penthala et al, 2010). Herein, we report the crystal structure of one new derivative of 5-fluoroindoline-2,3-dione. 

In the title compound C16H12FNO3, the indoline moiety links to the 4-methoxybenzene through methylene group with 
a C5-C7(methylene)-Nl angle of 113.29 (2)° (Fig. 1). The benzene ring and the plane of the indole-2,3-dione exhibit a 
dihedral angle of 71.60 (6)°. The C5-C7(methylene)-Nl angle and the dihedral angle are comparable to these in the chloro- 
substituted compound, 5-chloro-l- (4-methoxybenzyl)indoline-2,3-dione, where the corresponding values are 113.86 (2)° 
and 88.44 (8)° (Wu et al. 2011). Molecules stack along the b axis through jr.— jr stacking interactions between adjacent in- 
dole-2,3-dione units with a Cg— Cg distance of 3.649 (3)A and C15-H15A - Cg contacts, Table 1, form a chain structure, 
as shown in Fig. 2. The almost parallel chains are further interconnected through C14-H14A-02=C9 interactions, Table 
1, generating a three-dimensional framework, Fig. 2. 

Experimental 

To an ice-bath cooled solution of 5-fluoroindoline-2,3-dione (0.33 g, 2 mmol) inN,N-dimethylformamide (20 ml) was added 
potassium carbonate (0.33 g, 2.4 mmol) and potassium iodide (0.07 g, 0.4 mmol) followed by 4-methoxybenzyl chloride 
(0.32 ml, 2.2 mmol). The reaction mixture was stirred at 110 °C for 3 h. After cooling to room temperature, the reaction 
mixture was poured into ice water (80 ml). The resulting precipitate was filtered and subsequently purified by column 
chromatography on silica gel with dichloromethane as an eluent to give the title compound (Rf = 0.81, dichloromethane; 
m.p. 138-139 °C; yield 78%). Yellow crystals of the title compound were obtained by slow evaporation from the solution 
of dichloromethane/ethanol 8:2 (v/v) at room temperature after a week. 

Refinement 

All the H atoms were discernible in the difference electron density maps. Nevertheless, the hydrogen atoms were placed into 
idealized positions and allowed to ride on the carrier atoms, with C — H = 0.93 and 0.97 A for aryl and methylene hydrogens, 
respectively. (7 iso (H) = 1.2i7 eq (C) ary i/ met hyiene- 

Figures 

Fig. 1. The title molecule with the atomic numbering scheme. The displacement ellipsoids are 
shown at the 30% probability level, while the hydrogen atoms are shown as spheres of arbit- 
rary radius. 




sup-1 



supplementary materials 




Fig. 2. View down the b axis of the crystal packing of the title compound. 



5-Fluoro-1-(4-methoxybenzyl)indoline-2,3-dione 



Crystal data 

C 16 H 12 FN0 3 
M,- = 285.27 
Orthorhombic, Pbca 
Hall symbol: -P 2ac 2ab 
a = 17.779 (4) A 
6 = 7.1575 (14) A 
c = 21.306 (4) A 
V= 2711.3 (9) A 3 



Z=8 

^(000)= 1184 
D x = 1.398 Mgrrf 
Mo Ka radiation, X = 0.71073 . 



.-3 



jj. = 0.11 mm 

7=296K 

Block, yellow 

0.40 x 0.30 x 0.20 mm 



Data collection 

Bruker APEXII CCD area-detector 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2007) 
r min = 0.641, J max = 0.746 
25325 measured reflections 



3202 independent reflections 

1604 reflections with / > 2a(i) 
R int = 0.100 

6 m ax = 27.9°, 6 min = 6.4° 

h = -23^23 

k = -9^>9 
I = -28^27 



Refinement 

Refinement on F 
Least-squares matrix: full 
R[F 2 > 2o{F 2 )] = 0.049 
wR(F 2 ) = 0.136 
S= 1.01 

3202 reflections 
190 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 



H-atom parameters constrained 



w = l/[o 2 (F o 2 ) + (0.0557P) 2 - 
where P = (F 0 2 + 2F c 2 )/3 
(A/a) max < 0.001 

Ap m ax = 0.16e A~ 3 
Ap mi „ = -0.15eA~ 3 



0.1083P] 
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Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

Refinement. Refinement of F against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F , convention- 
al R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 
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C13 — C12 — Cll 


i i / in /1 o\ 

110.29 (is) 


pn pn un a 
CI 3 — C12 — H12A 


in n 

121 .y 


P11 PI n T T 1 1 A 

Cll — C12 — H12A 


121.9 


T71 pn pn 
r 1 — C13 — C12 


1 1 o An /1 n\ 
1 18.4 / (19) 


T7i pn pn 
r 1 — CI 3 — C14 


110 1 C /10\ 

116.25 (16) 


pn pn pn 
C12 — C13 — C14 


111 11 / 1 Q\ 

123.2 / (18) 


pn pn pk 
C13 — C14 — C15 


1 in i n / 1 o\ 
12U.39 (18) 


pn pn uid a 
C13 — C14 — H14A 


1 1 n o 
119.6 


PK P1A TT1 A A 

C15 — C14 — H14A 


nno 
119.6 


pin pn pi a 
C1U — C15 — C14 


1111/1 /1Q\ 

11 /.34 (18) 


pin pk uk a 
C1U — C15 — H15A 


111 i 
121 .3 


PH pK IJK A 

C14 — C15 — H15A 


111 i 
121 .3 


03— CI 6— H16A 


109.5 


03— CI 6— H16B 


109.5 


H16A— C16— H16B 


109.5 


03— CI 6— H16C 


109.5 


H16A— C16— H16C 


109.5 


H16B— CI 6— H16C 


109.5 



Hydrogen-bond geometry (A, °) 

Cgl is the centroid of the C1-C6 benzene ring. 

D—H-A D — H H-A D—A D—H-A 

C15— HISA-Cgl 1 0.93 3.03 3.812 (2) 142 

C14— H14A-02" 0.93 2.49 3.345 (2) 153 

Symmetry codes: (i) -x+1/2, >>-l/2, z; (ii) x-1/2, -y+l/2, -z+1. 



sup-5 



supplementary materials 




sup-6 



supplementary materials 




sup-7 



